INCE Walker's first use of pedunculotomy for relief of involuntary movement, ~6 section of the middle third of the cerebral peduncle has been found to be effective for the relief of certain aspects of Parkinsonism, dystonia, cerebral palsy, and hemiballismus. 9,~~ We wish to report our experience with 14 pedunculotomies in 11 patients and include observations of its effect on Huntington's chorea.
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One of the interesting theoretical aspects of pedunculotomy is the fact that the immediate postoperative paralysis is usually followed in time by a variable but often excellent recovery of voluntary motor function. 9 ~,4 This recovery is difficult to understand for, although ablation of the precentral gyrus in man interrupts a smaller percentage of pyramidal fibers (60%)~4 than are severed by pedunculotomy (83 % ),4 the procedure results in a more profound deficit. A discussion of some of the implications of the results of this procedure for the physiology of motor function will be presented.
Operative Procedure
The technique used is that of Dr. Paul C. Bucy who kindly demonstrated it to us. The patient is placed in a lateral position with the head laterally tilted to encourage dropping away of the temporal lobe from the floor of the middle fossa. Spinal drainage is begun as soon as the dura is exposed. A 7 to 9 cm incision is made from the zygoma curving slightly back to the mid portion of the temporalis, the temporalis fascia and muscle are split, and self-retaining retractors placed. The temporalis is stripped from the zygoma, thus affording additional exposure at the floor of the middle fossa. An approximately circular craniectomy about 4 cm in diameter is made, based on the floor of the middle fossa. The dura is opened close to the base and reflected medially. The temporal lobe is slowly retracted and the occasional bridging vein clipped and cut. The pia about the incisura is then opened. The peduncle is seen with its junction with the pons represented by a change in texture of the presenting nervous tissue. The posterior cerebral artery is also apparent coursing around the mesencephalon. An avascular area is selected and the pia opened with a Bard Parker :~ 11 blade. The lesion is made with a Penfield dissector :~ 1 which contains a disc 7 mm in diameter. The disc is placed through the opening in the pia and moved back and forth so that the resulting lesions have been no more than 7-8 mm deep but usually 8-10 mm wide.
Results
Fourteen pedunculotomies were performed on 11 patients with various movement disorders (Table 1) . There was one death (7%) and one transient third nerve palsy. The results in the four cases of Huntington's chorea were poor; two patients had neither hemiplegia nor change in abnormal movements, one had moderate hemiplegia with little relief of symptoms, and one, a very poor operative risk, died. On the other hand, the four patients with choreothetosis, the two with hemiballismus, and the one with dystonia all fared better. Six patients 581 had definite improvement which has been sustained over a follow-up period of 12 to 26 months. One patient with bilateral choreoathetosis had no change; one with choreoathetosis and one with hemiballismus had fair results in that the amplitude of the movement was diminished. Two had good results (dystonia musculorum deformans and bilateral choreoathetosis) while excellent results occurred in one patient with choreoathetosis and one with hemiballismus. There were only slight losses in motor function as measured by routine grip tests monitored on a dynamometer. The more violent movements were relieved, and even patients with bilateral pedunculotomy had excellent motor function, including use of individual fingers, alone or in combination. A fairly regular clin!cal course was observed in that immediately following the operation the paralysis was flaccid and usually but not always the deep tendon reflexes were slightly diminished. As voluntary function slowly returned, tone and reflexes increased.
We have assumed that the results are due to interruption of the corticospinal tract but in the absence of anatomical verification, damage to the underlying substantia nigra might conceivably be important.
Discussion
Efficacy of Pedunculotomy. The results of this procedure are much like other surgical and nonsurgical attempts at therapy in severe movement disorders. The frequent gratifying result encourages the surgeon to continue in spite of the occasional disappointment. The prediction of results is difficult although it can be said that the more violent the movement the more amenable it is to eradication by pedunculotomy. Thus in our series, as well as in those of Meyers, 21,2~ the children with choreoathetoid movements of such amplitude as to preclude self-care were often able to feed themselves or sit quietly following the procedure. This may not be dramatically convincing to the occasional observer, but the children and parents are often most grateful. Moreover, in this group of spastic athetotic children, lesions in the thalamus and basal ganglia have in our own limited experience been relatively ineffective. For instance, in Case 6 (Table 1 ) the thalamotomies were without effect but the patient benefited greatly from bilateral pedunculotomy.
In no instance has the permanent motor loss been marked as measured on routine grip tests monitored by the dynamometer. Nevertheless any amount of loss of function is probably too great for a patient with Parkinson's disease who may benefit from thalamotomy.
Physiological Correlation. If we divide descending pathways in the spinal cord into those terminating upon the lateral aspect of the ventral horn innervating distal musculature and those terminating upon the medial horn innervating axial musculature, as suggested by Kuypers, 1~-17 and further subdivide the lateral pathways into corticospinal and subcorticospinal, then a lesion in either the
